Characterization of P2X4 receptor agonists and antagonists by calcium influx and radioligand binding studies.
Antagonists for ATP-activated P2X4 ion channel receptors are currently in the focus as novel drug targets, in particular for the treatment of neuropathic and inflammatory pain. We stably expressed the human, rat and mouse P2X4 receptors in 1321N1 astrocytoma cells, which is devoid of functional nucleotide receptors, by retroviral transfection, and established monoclonal cell lines. Calcium flux assay conditions were optimized for high-throughput screening resulting in a Z'-factor of >0.8. The application of ready-to-use frozen cells did not negatively affect the results of the calcium assays, which is of great advantage for the screening of compound libraries. Species differences were observed, the rat P2X4 receptor being particularly insensitive to many ATP derivatives. Membrane preparations of the cell lines showed high levels of specific [35S]ATPγS binding with low nonspecific binding (<5% of total binding), while non-transfected cells were devoid of specific binding sites for the radioligand. Conditions were employed which allow binding studies to be performed at room temperature. While a variety of nucleotide-derived agonists and the antagonist TNP-ATP displaced [35S]ATPγS from its binding site at human P2X4 receptors, the non-nucleotidic antagonists paroxetine and 5-BDBD did not compete with radioligand binding and were therefore characterized as allosteric antagonists. Homology modeling was applied to find an explanation for the observed species differences.